4-Methoxy-2-((2-(trimethylsilyl)ethoxy)methoxy)aniline (S3):
Compound S2 (900 mg, 3.01 mmol) was dissolved in DMF (12 mL). After adding Pd/C (10% Pd, 90 mg), the reaction was flushed with nitrogen for 10 minutes. An H 2 balloon was attached to the flask, and the reaction vessel was flushed with H 2 . The reaction was then stirred at room temperature under H 2 for 24 h (shielded from light). The reaction was filtered through Celite with CH 2 Cl 2 and concentrated in vacuo to give a brown residue. Flash chromatography (5-60% EtOAc/hexanes, linear gradient) provided 702 mg (87%) of S3 as a yellow oil. 1 S1.5 
Di-tert-butyl 2,2'-((4-methoxy-2-((2-(trimethylsilyl)ethoxy)methoxy)phenyl)azanediyl)diacetate (S4)
:
Di-tert-butyl 2,2'-((2-(2-(allyloxy)ethoxy)-5-(((tert-butyldimethylsilyl)oxy)methyl)phenyl)azanediyl)diacetate
(S10): Aniline S9 (1.000 g, 2.963 mmol) was dissolved in MeCN (30 mL); 1,8-bis(dimethylamino)naphthalene (2.540 g, 11.85 mmol, 4 eq), tert-butyl bromoacetate (3.467 g, 17.78 mmol, 6 eq) and NaI (133 mg, 0.889 mmol, 0.3 eq) were added sequentially. The resulting mixture was stirred at reflux for 18 h while being shielded from light.
The reaction was cooled to room temperature, and the solvent was evaporated. The residue was diluted into CH 2 Cl 2 , washed with water (3×) and brine, dried (MgSO 4 ), filtered, and concentrated in vacuo. Purification by flash chromatography (0-20% EtOAc/hexanes, linear gradient) yielded S10 as a pale yellow oil (1.295 g, 77%). 
Di-tert-butyl 2,2'-((2-(2-(allyloxy)ethoxy)-5-(((tert-butyldimethylsilyl)oxy)methyl)-4-nitrophenyl)azanediyl)
diacetate (S11): Compound S10 (1.280 g, 2.262 mmol) was taken up in MeCN (22.6 mL) under nitrogen. AgNO 3 (422 mg, 2.49 mmol, 1.1 eq) and benzoyl chloride (384 mg, 2.49 mmol, 1.1 eq) were added sequentially while maintaining the temperature at or below 25 °C. The reaction was then shielded from light and stirred at ≤25 °C for 30 min. The reaction mixture was filtered to remove AgCl, and the filtrand was washed with saturated NaHCO 3 . The combined filtrate was extracted with EtOAc (3×). The organic extracts were dried (MgSO 4 ), filtered, and concentrated in vacuo. The yellow residue was purified by silica gel chromatography (0-30% EtOAc/hexanes, linear gradient; dry load with Celite) to afford 1.155 g (84%) of S11 as a yellow solid. 1 
Di-tert-butyl 2,2'-((5-(((tert-butyldimethylsilyl)oxy)methyl)-2-(2-hydroxyethoxy)-4-nitrophenyl)azanediyl) diacetate (2):
A round-bottomed flask equipped with a condenser was charged with S11 (100 mg, 0.164 mmol), 1,3-dimethylbarbituric acid (51 mg, 0.327 mmol, 2 eq), and Pd(PPh 3 ) 4 (95 mg, 0.0819 mmol, 0.5 eq). After thoroughly flushing the reaction with nitrogen, THF (1.64 mL) was added. The reaction was shielded from light and stirred at reflux for 8 h. It was subsequently diluted with saturated NaHCO 3 and extracted with EtOAc (3× 3-(((1r,4r) 
2,2'-((2-(2-(2-(Bis(carboxymethyl)amino)-4-(((

Bis(acetoxymethyl) 2,2'-((2-(2-(2-(bis(2-(acetoxymethoxy)-2-oxoethyl)amino)-4-(((3-(((1r,4r)-4-(bis(2-(acetoxy methoxy)-2-oxoethyl)amino)cyclohexyl)carbamoyl)-2-oxo-2H-chromen-7-yl)oxy)methyl)-5-nitrophenoxy) ethoxy)-4-methoxyphenyl)azanediyl)diacetate (8):
Acid 7 (15 mg, 13.7 µmol) was dissolved in DMF (2 mL); bromomethyl acetate (34 µL, 342 µmol, 25 eq) and DIEA (60 µL, 342 µmol, 25 eq) were added, and the reaction was stirred at room temperature for 24 h while shielded from light. 
Di-tert-butyl 2,2'-((2-(2-(2-(bis(2-(tert-butoxy)-2-oxoethyl)amino)-4-(((9-(4-methoxy-2-methylphenyl)-3-oxo-
3H-xanthen-6-yl)oxy)methyl)-5-nitrophenoxy)ethoxy)-4-methoxyphenyl)azanediyl)diacetate (S12):
This compound (48%, orange solid) was prepared from 4 and TokyoGreen 2 according to the procedure described for 6. 
2,2'-((2-(2-(2-(Bis(carboxymethyl)amino)-4-(((9-(4-methoxy-2-methylphenyl)-3-oxo-3H-xanthen-6-yl)oxy)methyl)-5-nitrophenoxy)ethoxy)-4-methoxyphenyl)azanediyl)diacetic acid (S13):
This compound (TFA salt, 75%, yellow-orange solid) was prepared from S12 according to the procedure described for 7. 1 was irradiated using the photoreactor setup and released Fe 2+ was determined by complexometry with 1,10 phenanthroline. Using the known photochemical quantum yield of this process, we determined the photon flux (I) = 3.57 × 10 -7 ein/min·cm 2 . Samples (10 μM, 3.5 mL) were irradiated in either zero calcium buffer (30 mM MOPS pH 7.2, 10 mM EGTA, 100 mM KCl) or calcium-containing buffer (30 mM MOPS pH 7.2, 10 mM CaCl 2 , 100 mM KCl) and a small aliquot (30 μL) was removed and diluted 100-fold in matching buffer. The fluorescence of these samples was then measured (coumarin 7: λ ex /λ em = 402/447 nm; Tokyo Green compound S13: λ ex /λ em = 496/520 nm). The photochemical quantum yield (Φ, mol/ein) was determined by fitting a plot of fluorescence vs. irradiation time to a one-phase association described by equation 1:
where F max = maximal fluorescence, t = time (min), F t = fluorescence at time t, I = irradiation (ein/min·cm 2 ), and σ = decadic extinction coefficient (in units of cm 2 /mol; 1000-fold higher than the ε value with units of M -1 cm -1 based on cuvette geometry). For compound 7 we determined Φ = 4.8 ± 0.2% (mean ± SE) in the presence of 10 mM Ca 2+ and Φ = 0.0079 ± 0.0003% in the presence of 10 mM EGTA ( Fig. 2A) . For compound S13 we found Φ = 1.63 ± 0.05% in the presence of 10 mM Ca 2+ and Φ = 0.0110 ± 0.0004% in the presence of 10 mM EGTA (Fig. S1A) .
] < 40 μM, the free calcium concentration was controlled by a commercial EGTA buffer system (Invitrogen). 4 Briefly, different proportions of EGTA buffer (30 mM MOPS pH 7.2, 10 mM EGTA, 100 mM KCl) or Ca·EGTA buffer (30 mM MOPS pH 7.2, 10 mM Ca·EGTA, 100 mM KCl) were mixed to give ] > 40 μM, buffers were prepared with 1 mM EGTA and excess CaCl 2 in 30 mM MOPS pH 7.2 and 100 mM KCl. To determine K d from the initial rate of photochemical conversion, different buffer solutions containing 100 nM of 7 or S13 were irradiated in clean glass vials for 1 min using the photoreactor setup described above; this brief irradiation keeps the photoreaction below saturation (Fig.   1b) . The samples were then transferred to a black, clear bottom, 96-well polystyrene microplate with a nonbinding surface coating (Corning). Fluorescence was read from the bottom on a FlexStation3 fluorescence microplate reader S1.14 (Molecular Devices; for coumarin 7: λ ex /λ em = 402/447 nm; for Tokyo Green compound S13: λ ex /λ em = 496/520 nm).
The plot of fluorescence vs. [Ca 2+ ] was fit to one site-specific binding curve to determine the K d . Found: 34.7 ± 2.0 μM (±SE) for 7 and 28.0 ± 0.8 μM for S13. To determine K d from the change in absorption at 430 nm, the absorbance spectra of different buffer solutions containing 5 μM of 7 were measured ( Figure 1a) . were stimulated electrically to induce action potential firing at 80 Hz for one second prior to and during illumination with excitation/photoactivation light. A Grass S48 Stimulator (Grass Technologies) was used with a custom-built platinum wire field stimulation electrode as described.
5
Modeling of the rate of uncaging in stimulated and unstimulated cells. The expected release rate of compound 7 under different Ca 2+ concentrations can be calculated using equation 1:
where k = the rate of photochemical reaction, I = irradiation intensity (ein/min·cm 2 ), σ = the decadic extinction coefficient (in units of cm 2 /mol; 1000-fold higher than the ε value with units of M -1 cm -1 based on cuvette geometry), S1.15
Putting everything in terms of C b gives Equation S4
Rearrange and simplify to yield Equation S5:
Solving the quadratic equation gives Equation 2: 
